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(57) ABSTRACT

A temperature-dependent switch 10 has, on the outside on its
housing, a first and at least a second connecting surface 22, 23
for directly connecting feed lines and, 1n the housing, a tem-

perature-dependent switching mechanism, which depending
on its temperature produces or opens an electrically conduct-
ing connection between the two connecting surfaces 22, 23.
The feed lines are directly connected, at their inner ends 27,
28, to the connecting surfaces 22, 23, the switch 10 being
encased by an insulating protective layer 32, and the feed
lines, at their {ree ends 29, 31 which are remote from the inner
ends 27, 28, are free of the protective layer 32. The feed lines
are 1n the form of connecting lugs 25, 26, which are connected
in material-connecting engagement, at their inner ends 27, 28,
to the connecting surfaces 22, 23 and, at their free ends 29, 31,
are directly forms as plug-type connections. The insulating
protective layer 32 1s configured such that it brings about a
structurally stable connection between the housing, the con-
necting surfaces 22, 23 and the iner ends 27, 28 of the
connecting lugs 25, 26.

11 Claims, 3 Drawing Sheets
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1
TEMPERATURE-DEPENDENT SWITCH

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to German National

Application No. 10 2009 039 948.8 filed Aug. 277, 2009. The
entire contents of the priority application are incorporated
herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a temperature-dependent
switch which comprises on the outside of 1ts housing a first
and at least a second connecting surface for directly connect-
ing feed lines and, 1n the housing, a temperature-dependent
switching mechanism, which, depending on 1ts temperature,
closes or opens an electrically conducting connection
between the two connecting surfaces, wherein feed lines at
theirr inner ends are directly connected to the connecting
surfaces, the switch being encased by an insulating protective
layer and the feed lines, at their free ends which are remote
from the inner ends, being free from the protective layer.

Such a temperature-dependent switch 1s known from D.
41 39 091 C2.

Such temperature-dependent switches are frequently
known from the prior art. They are used for protecting elec-
trical appliances, such as hairdryers, motors for lye pumps,
irons etc. from overheating and/or from an excessively high
current.

For this purpose, the known temperature-dependent
switches are connected to appliance to be protected such that
they are arranged electrically 1n series with the appliance in
the supply circuit thereof, with the result that the operating
current of the appliance to be protected tlows through the
temperature-dependent switch. In addition, the switch 1s fit-
ted to the appliance to be protected 1n such a way that 1t 1s
brought to the same temperature as the appliance to be pro-
tected.

The known temperature-dependent switches comprise a
temperature-dependent switching mechanism, which opens
or closes an electrical connection depending on 1ts tempera-
ture between two connecting surfaces provided on the outside
on the housing of the switch. For this purpose, as a rule, a
bimetallic part 1s provided in the switching mechanism, said
bimetallic part being deformed suddenly from 1ts low-tem-
perature position 1nto 1ts high-temperature position when its
switching temperature 1s reached, thereby, as a rule, lifting a
movable contact part off from a fixed contact part.

The fixed contact part 1s connected to one of the two con-
necting surfaces, while the movable contact part interacts
with the second connecting surface, either via the bimetallic
part or a snap-action-disc or -spring associated with the bime-
tallic part.

Designs are also known 1n which the bimetallic part carries
a contact bridge, which produces, directly, an electrical con-
nection between two connecting surfaces.

Examples of such temperature-dependent switches are dis-
closed in DE 21 21 802 A, DE 26 44 411 A, DE 196 23 570,

DE 103 01 803,DE 92 14543 U, DE 91 02841 U, DE 197 05
441 A1,DE 19545996 A1 or DE 10205001371 Al and other
industrial property rights held by the applicant, such that
reference may be made to these industrial property rights for
turther details.
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When using the known switches, it 1s necessary to ensure,
inter alia, that the switches are electrically insulated from the
clectrical appliance to be protected, such that undesirable
short circuits do not occur.

Namely, the known switches often have an electrically
conducting housing lower part, which 1s in the form of a pot
and houses the temperature-dependent switching mecha-
nism. The electrically conducting housing lower part 1s
closed off by a likewise electrically conducting cover part,
which 1s fixed on the housing lower part with an nsulating
film interposed. The first connecting surface is provided on
the cover part, while the second connecting surface 1s pro-
vided on the base, the side wall or that edge of the housing
lower part which holds the cover part.

Feed lines, generally either flexible connecting strand
wires or rigid connecting lugs, are now galvanically or
directly connected, generally connected by material-connect-
ing engagement, 1.¢. usually soldered or welded, to these two
connecting surfaces, the strand wires or connecting lugs then
being used for the further wiring of the known temperature-
dependent switches.

The switches which are prefabricated and provided with
strand wires or connecting lugs 1n this way are then provided
with a cap 1n order to msulate the switches electrically from
the outside. If the switches have been provided with connect-
ing lugs, the caps have corresponding slots, through which the
connecting lugs need to be threaded when the cap 1s plugged
onto the switch, which 1s not only correspondingly time-
consuming and laborious, but always also involves the risk of
the galvanic connection between the connecting lugs and the
connecting surfaces being damaged or of the connecting lugs
being bent, with the result that said connecting lugs are not
suitable for subsequent automatic 1nstallation in the electrical
appliances to be protected, but need to be further-processed.

If, on the other hand, the feed lines are in the form of strand
wires, the switches are provided with so-called shrink-fit
caps, which are sealed at one end, with the result that, once the
shrink-fit caps have been plugged onto the switches which
have been prefabricated with the strand wires, the strand
wires protrude out of the shrink-fit cap at the other end. The
shrink-fit caps are then shrunk onto the switch.

In the case of the switch known from DE 41 39 091 C2,
which was mentioned at the outset, the feed lines are 1n the
form of relatively rigid metal sheets, which are riveted, with
their inner limbs, to the connecting surfaces. Then, 1n one
embodiment, the switch with the riveted joints and the inner
ends 1s encapsulated by 1njection moulding with a low-pres-
sure epoxy resin 1n a low-pressure process at a tool tempera-
ture of from 150 to 180° C. The free ends of the metal sheets
which are remote from the inner ends 1n this case remain free
ol epoxy resin. Once the epoxy resin has cured, connecting
strand wires are soldered to the free ends of the metal sheets
and the free ends are then bent over the 1nner ends.

By virtue of the riveting and the encapsulation by 1njection
moulding with the thermosetting plastic, the intention 1s to
ensure a fixed connection which 1s capable of permanently
withstanding the mechanical loads between the metal sheets
and the housing of the switch on which the connecting sur-
faces are formed. The encapsulation by injection moulding 1n
this case also ensures good electrical insulation and sealing of
the riveted joints, with the result that 1t 1s not possible for any
dirt such as dust or liquids to enter the housing.

With the known switch, however, one disadvantage 1s that
the riveting of the metal sheets 1s time-consuming and
involves the risk of the housing being deformed during the
riveting process. As a result of the extremely small dimen-
sions of the temperature-dependent switches, however, it 1s
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possible for very small deformations of the housing to result
in the switch no longer closing and/or opening reliably.

In addition, the known switch has a complex design and 1s
complex to assemble owing to the additional metal sheets
provided between the housing and strand wires. In order to
connect each connecting strand wire, a riveting operation and,
subsequently, a soldering operation and, thereupon, a bend-
ing operation are required.

Finally, the known switch can be used only to a restricted
extent, since 1t does not provide any possibilities for a plug-
type connection. The connecting strand wires used 1n the
known switch still need to be soldered to the appliance to be
protected, which 1s time-consuming and mvolves the risk of
an 1nsuificient “cold” soldered joint.

A connection technique with plug-type connections 1s
demanded, however, by a large number of processors of the
known temperature-dependent switches precisely because
switches with such connections are fitted to the appliance to
be protected simply, quickly and primarily reliably, to which
a contribution 1s also made by the matching dimensions and
interspaces in the plug-type connections, on the one hand, and
the respective applications, on the other hand.

As has already been mentioned at the outset, it 1s already
known to provide temperature-dependent switches directly
with plug-type connections, which can be connected to the
appliance to be protected by being screwed, by suitable
clamping techniques or by being plugged on, for example.
Owing to the complicated connection between the plug-type
connections and the housing of the respective temperature-
dependent switch and the required 1nsulating caps or encap-
sulating housings, these switches are also complex to
assemble and have the abovementioned disadvantages.

One particular disadvantage here 1s that the caps or encap-
sulating housings either have a very complicated design or
clse the fitting of the cap to the switch which has already been

provided with connecting lugs 1s complex and therefore can-
not be automated.

Such a temperature-dependent switch with soldered or
welded plug-type connections 1s known from DE 92 14 544
Ul.

DE 80 28 913 Ul discloses a temperature-dependent
switch 1nserted 1nto a two-part insolating housing made from
thermoplastic material. The two housing parts are connected
to one another by ultra sonic welding. This document explic-
itly mentions that a protective layer made from sintered epoxy
resin 1s neither mechanically nor thermally stable and tends to
crack especially under high pressure.

SUMMARY OF THE INVENTION

In view of the above, one object of the present invention 1s
to provide a temperature-dependent switch of the type men-
tioned at the outset with plug-type connections which can be
assembled easily.

In the temperature-dependent switch mentioned at the out-
set, this and other objects are achieved according to the inven-
tion by the fact that the feed lines are 1n the form of connecting
lugs which are connected at their inner ends 1n material-
connecting engagement to the connecting surfaces and, at
their free ends, are directly formed as plug-type connections,
and that the insulating protective layer 1s configured such that
it brings about a structurally stable connection between the
housing, the connecting surfaces and the mnner ends of the
connecting lugs.

The objects underlying the mvention are thus achieved in
its entirety.
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The mventor of the present application has recognized that
it 1s nevertheless possible, contrary to the previous opinion in
the prior art, to galvanically connect 1n material-connecting
engagement, 1.€. to solder or weld, connecting lugs formed as
plug-type connections to a temperature-dependent switch,
without there being the risk of the maternial-connecting
engagement starting to get cracks when the switch 1s subse-
quently plugged onto the respective application. That 1s to say
that 1t has been found that, by virtue of the switch, the con-
necting surfaces and the inner ends of the connecting lugs
being jointly encased or enveloped by the protective layer, a
structurally stable connection 1s produced which can subse-
quently be subjected to sufficiently high mechanical loads
without the quality of the galvanic or direct connection being
impaired.

The riveting used 1n the prior art, with all of the associated
disadvantages, 1s not necessary as far as the iventor 1s aware
for ensuring the sufficiently structurally stable connection
between the connecting surfaces and the connecting lugs if,
according to the invention, the insulating protective layer
encases the housing and the inner ends of the connecting lugs.

A Turther advantage 1s based on the fact that, by virtue of
this encasing process, not only the stability of the galvanic
connection in material-connected engagement 1s ensured, but
that, at the same time, the required electrical isulation and
protection against the ingress of dirt1s ensured, with the result
that it 1s possible to dispense with shrink-fit caps, encapsu-
lating housings and other protective caps.

The solution according to the invention, thus, 1s contrary to
the explicit teaching of document DE 80 28 913 Ul men-
tioned above.

According to one object, the inner ends are soldered to the
connecting surfaces.

It 1s advantageous here that the matenal-connecting
engagement can be produced easily, sately and quickly.

According to a further object, the insulating protective
layer 1s a sintered protective layer.

The mventor of the present application has determined that
a sintered protective layer results 1n a particularly stable struc-
ture which ensures a very good mechanical stability of the
casing.

According to a still further object, the insulating protective
layer contains a thermosetting plastic, preferably an epoxy
resin.

It 1s advantageous here that sintered protective layers with
a thermosetting plastic can be produced particularly easily
and provide permanent protection against the ingress of dirt
and moisture, but also at the same time ensure good mechani-
cal stability.

It 1s generally preferred 1t the temperature-dependent
switching mechanism comprises a bimetallic part, the bime-
tallic part preferably being arranged electrically in series
between the connecting surfaces when the switch 1s 1n the
closed state, further preferably, the temperature-dependent
switching mechanism comprises a spring part which in one
embodiment 1s arranged electrically 1n series between the
connecting surfaces when the switch 1s 1 the closed state.
Alternatively, the switching mechanism can comprise a con-
tact bridge, which 1s carried by the bimetallic part or the
spring part and 1s arranged electrically 1n series between the
connecting when the switch is 1n the closed state.

These are the preferred designs of temperature-dependent
switches.

In the context of the present invention, a bimetallic part 1s
understood to mean a multilayered, active, sheet-like compo-
nent part comprising two, three or four components with
different coelficients of expansion which are connected to
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one another non-detachably. The connection of the individual
layers of metals or metal alloys 1s a material-connecting
engagement or a form-fitting connection and 1s achieved by
rollers, for example.

In this case, the bimetallic part 1s generally 1n the form of a
spring which 1s clamped 1n at one end or 1n the form of a
loosely serted disc.

If the bimetallic part 1s 1n the form of a bimetallic spring
tongue, as in DE 198 16 807 A1, said bimetallic part bears, at
its Iree end, a movable contact part, which interacts with a
fixed contact part. The fixed contact part 1s electrically con-
nected to a first external connection, with a second external
connection being electrically connected to the clamped-in
end of the bimetallic spring tongue.

When being below its response temperature, the bimetallic
spring tongue closes the electrical circuit between the two
external connections by pressing the movable contact part
against the fixed contact part.

If the temperature of the bimetallic spring tongue
increases, said bimetallic spring tongue begins to stretch and
to be deformed 1n a creep phase until, finally, 1t jumps over
into 1ts open position, 1n which 1t l1ifts the movable contact part
off from the fixed contact part.

If, on the other hand, the bimetallic part 1s configured as a
bimetallic disc, said bimetallic disc generally interacts with a
spring snap-action disc, which carries the movable contact
part, which interacts with the fixed contact part in the above-
described way. The spring snap-action disc 1s supported with
its edge on an electrode, which 1s connected to the second
external connection. Such a switch 1s described, for example,
in DE 21 21 802 A or DE 196 09 310 Al.

Below 1ts response temperature, the bimetallic disc 1s
inserted loosely, 1.€. 1s not subjected to any mechanical loads.
The contact pressure between the fixed and the movable con-
tact parts and therefore the electrical connection between the
two external connections 1s provided via the spring snap-
action disc. If the temperature of the known temperature-
dependent switch increases, the bimetallic disc passes
through a creep phase, 1n which 1t 1s gradually deformed until
it then suddenly jumps over into 1ts open position, in which 1t
acts on the spring snap-action disc 1in such a way that 1t lifts the
movable contact part oif from the fixed contact part and
therefore opens the known switch.

In the above-described switch with the bimetallic spring
tongue, the bimetallic part 1tself 1s current-carrying, with the
result that it 1s heated by the current flowing through the
switch. In this way, the known switch not only responds to
external temperature increases, but also responds to an exces-
stvely high current flow.

Such switches therefore have a temperature-dependent and
current-dependent response.

In contrast to this, 1n the case of the switch with a bimetallic
disc, the bimetallic part 1s always current-iree, 1.e. 1s not
heated by the flowing current, with the result that such
switches operate largely independently of current.

However, switches are also known in which a bimetallic
spring tongue interacts with a spring snap-action part, which
conducts the flowing current, with the result that, with these
designs, the bimetallic spring tongue 1tself does not conduct
any current. Conversely, switches are also known 1n which a
bimetallic disc carries the movable contact part and therefore
has current flowing through it.

Finally, temperature-dependent switches are known which
have two external connections, which are each connected to a
fixed contact part, an electrically conductive contact bridge
being provided which conducts the flowing current 11 said
contact bridge rests against the fixed contact parts.
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Such switches with a contact bridge are described, for
example, n DE 197 08 436 Al. These are provided for appli-
cations in which high rated currents tlow through the switch,
which high rated currents would result in a current-carrying
spring snap-action part or bimetallic part being subjected to
severe loads or intrinsic heating.

In this case, the contact bridge 1s carried by a spring snap-
action disc, which interacts with a bimetallic disc. If the
bimetallic disc 1s below 1ts response temperature, 1t 1s posi-
tioned freely in the switch, without any mechanical loading,
and the spring snap-action disc presses the contact bridge
against the fixed contact parts, with the result that the circuit
1s closed. If the temperature 1s increased, the bimetallic disc
snaps over from 1ts force-free closed position 1nto its open
position, 1n which 1t operates against the spring snap-action
disc and lifts the contact bridge off from the fixed contact
parts.

In addition, the invention relates to a process for manufac-
turing a temperature-dependent switch, comprising the steps:

providing a temperature-dependent switch which has, on
the outside on its housing, a first and at least a second con-
necting surface for directly connecting feed lines and, 1n the
housing, a temperature-dependent switching mechanism,
which, depending on 1ts temperature, produces or opens an
electrically conducting connection between the two connect-
ing surfaces,

providing connecting lugs, which each have an inner end
for connection to the connecting surfaces and, at their free end
which 1s remote from the inner end, are each formed as a
plug-type connection,

directly connecting the inner ends of the connecting lugs to
the connecting surfaces, and

encasing the switch with an msulating protective layer in
such a way that the connecting lugs, at their iree ends, are free
of the protective layer.

According to one object, 1n step ¢), the inner ends of the
connecting lugs are soldered to the connecting surfaces.

The associated advantages consist 1n the amount of time
saved and the quality of the galvanic connection.

According to a further object, 1n step ¢), the connecting
lugs are stamped out on a strip, thereaiter the switches are
supplied and are soldered, with their connecting surfaces, to
the inner ends of the respective connecting lugs, which are
still located on the strip.

In the case of this measure, it 1s advantageous that a com-
pletely automated manufacture not only of the temperature-
dependent switches but also of the switches which are com-
pletely provided with feed lines and are encased by the
protective layer and are therefore protected 1s possible.

If the connecting lugs are stamped out on the strip, 1.e. from
a continuous sheet-metal strip, they may also need to be bent
vertically at their free ends 1n order to “fit” with respect to the
connecting surfaces on the switch which may be vertically
offset with respect to one another. The switches are then
supplied on a separate strip and are aligned with respect to the
connecting lugs still located on the strip in such a way that the
inner ends of the connecting lugs come to lie on the connect-
ing surfaces, where they are then automatically soldered.

According to a still further object, 1t 1s generally preferred
if, 1 step d), the protective layer 1s produced by means of
liguid-phase sintering.

It 1s advantageous here that a mechanically stable protec-
tive layer can be produced 1n a simple manner even in the case
of a temperature-dependent switch without the switch which
1s sensitive per se to the ingress of liquids being impaired 1n
terms of 1ts function.
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According to another object, in step d), the switches which
are soldered to the connecting lugs are immersed 1n at least
one bath with a sintering epoxy solution, preferably the
switches, which are still located on the strip, are passed
through the at least one bath with the sintering epoxy solution. 2

It 1s advantageous here that the enveloping process with the
protective layer 1s performed easily, quickly and reliably and
the encasing operation can be performed with the switches
still located on the strip, which entails considerable advan-
tages primarily as regards production costs and production
times, 1n comparison with DE 41 39 091 A1, mentioned at the
outset.

Liquid-phase sintering with a thermosetting plastic 1s
known per se from a large number of documents from the
prior art, and corresponding components are commercially
available.

According to a further object, 1n step d), the switches which
are still located on the strip are passed through at least two
baths with sintering epoxy solution, wherein, further prefer- 20
ably, 1n step d), the switches which are passed through a bath
with sintering epoxy solution are each passed through a con-
tinuous furnace.

This results 1n a stable, fixed protective layer comprising at
least two sintered layers, the protective layer overall being 25
capable of withstanding very high mechanical loads.

Further advantages result from the description and the
attached drawing.

It goes without saying that the features mentioned above
and the features yet to be explained below can be used not 3Y
only in the respectively given combinations, but also in other
combinations or on their own, without departing from the
scope of the present invention.
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BRIEF DESCRIPTION OF THE DRAWINGS 35

One embodiment of the invention 1s 1llustrated 1n the draw-
ing and will be explained 1n more detail in the description
below. In the drawing;:

FIG. 1 shows a schematic, sectioned cross-sectional 1llus- 40
tration of an embodiment of a temperature-dependent switch,
which can be used 1n accordance with the invention;

FI1G. 2 shows a perspective view at an angle from above of
a temperature-dependent switch with connecting lugs sol-
dered on; 45

FI1G. 3 shows a plan view of the switch shown 1n FIG. 2, but
with an insulating protective layer around the housing and the
inner ends of the connecting lugs; and

FI1G. 4 shows a plan view of connecting lug pairs, which
have been stamped from the strip, but are still located on the 350
strip, wherein temperature-dependent switches have already
been soldered on and are subsequently immersed 1n a bath
(shown schematically) with sintering epoxy solution.

DESCRIPTION OF A PREFERRED 55
EMBODIMENT

In FIG. 1, 10 denotes a temperature-dependent switch,
which comprises a pot-like lower part 11, which 1s closed by
a cover part 12, which 1s held on the housing lower part 11 by 60
a flanged edge 14 with an insulating film 13 interposed.

A temperature-dependent switching mechanism 15, which
comprises a spring snap-action disc 16 which carries, cen-
trally, a movable contact part 17, on which a freely mserted
bimetallic disc 18 rests, 1s arranged in the housing of the 65
switch 10, said housing being formed by the lower part 11 and
the cover part 12.
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The spring snap-action disc 16 1s supported on a base 19
internally on the lower part 11, which 1s manufactured from
an electrically conducting matenal.

The movable contact part 17 1s 1n bearing contact with a
fixed contact part 20, which has been provided on an 1nner
side 21 of the cover part 12, which 1s likewise manufactured
from metal.

In this way, the temperature-dependent switching mecha-
nism 15 produces, 1n the low-temperature position shown in
FIG. 1, an electrically conducting connection between the
cover part 12 and the lower part 11, with the operating current
flowing via the fixed contact part 20, the movable contact part
17 and the spring snap-action disc 16.

Alternatively, it 1s also possible to use directly a bimetallic
part instead of the spring snap-action disc 18, said bimetallic
part carrying the movable contact part 17 and therefore con-
ducting the operating current when the switch 10 1s closed.

In addition, 1t 1s possible to arrange the two connecting
surfaces 22, 23 next to one another on the cover part 12 and to
provide the switching mechanism 15 with a contact bridge,
which 1s carried by the bimetallic part or the spring part and 1s
arranged electrically in series between the connecting sur-
faces 22, 23 when the switch 10 1s 1n the closed state.

It 1s therefore 1rrelevant for the advantages according to the
invention whether the switch 10 1s designed as in FIG. 1 or 1s
designed as 1s disclosed in the documents cited above, the
content of said documents hereby being incorporated by ret-
erence 1nto the subject matter of the present application.

I1, in the case of the switch 10 shown 1n FIG. 1, the tem-
perature of the bimetallic disc 18 1s increased beyond its
response temperature, said bimetallic disc 18 snaps over from
the convex position shown in FIG. 1 into 1ts concave position,
in which 1t l1fts the movable contact part 17 off from the fixed
contact part 20, counter to the force of the spring disc 16, and
therefore opens the circuit.

Such a temperature-dependent switch 10 1s known, for
example, from DE 196 23 570 Al, the content of said docu-
ment hereby being incorporated by reference into the subject
matter of the present disclosure.

In the case of the switch shown 1n FIG. 1, firstly a central
region of the cover part 12 and secondly a region on the
flanged edge 14 are used as connecting surfaces 22 and 23.

In each case one connecting lug 25, 26 with 1ts respective
inner end 27, 28 1s now soldered to these connecting surfaces
22,23, as can be seen from FIG. 2, which shows a perspective
view at an angle from above of a temperature-dependent
switch 10 which has any desired internal design and has the
soldered-on connecting lugs 25, 26.

The connecting lugs 25, 26 are in the form of a plug-type
connection at their respective free ends 29, 31, with the result
that they can be connected directly, quickly and reliably to the
appliance to be protected by means of being screwed, by
suitable clamping techniques or by being plugged on.

As has already been mentioned, the lower part 11 and the
cover part 12 of the switch 10 are manufactured from electri-
cally conducting maternial, with the result that the switch 10
needs to be mnsulated from the outside prior to being enclosed
on or in an electrical appliance to be protected, for which
purpose said switch has been surrounded by an insulating
protective layer 32, as can be seen 1n the plan view shown in
FIG. 3.

This insulating protective layer 32 1s configured in terms of
its material constitution in such a way that 1t brings about a
structurally stable connection between the lower part 11 and
the cover part 12, the connecting surfaces 22 and 23 and the
inner ends 27 and 28 of the connecting lugs 25 and 26,
respectively. In addition, 1t 1s designed such that the free ends
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29 and 31 of the connecting lugs 25 and 26, respectively,
remain free of the protective layer 32.

The protective layer 32 therefore performs two functions.
Firstly, 1t ensures the electrical insulation of the switch 10 and
also ensures that it 1s not possible for any dirt to enter the
interior of the housing formed from the lower part 11 and the
cover part 12.

Furthermore, the protective layer 32 also ensures, however,
that the connecting lugs 25, 26 are held and fixed so securely
and fixedly on the housing that the electrical connections
between the connecting surfaces 22, 23 and the inner ends 27,
28 of the connecting lugs 25, 26 do not become fragile when
the finished switch 10 1s subsequently fitted, even if, 1n the
process, they are subject to greater mechanical loads as the
result of the plug-type assembly than is the case for strand
wire connections.

In order to ensure that this 1s the case, in the embodiment
shown, the protective layer 32 1s produced as a sintered pro-
tective layer 32 by means of liquid-phase sintering with a
thermosetting plastic 1n the form of an epoxy resin.

In this regard, FIG. 4 shows a process for manufacturing,
the switch 10 shown in FIG. 3. For this purpose, pairs 36 of
connecting lugs 23, 26 are stamped out on a strip 35, with one
end still being connected to the strip 35, but the other end
already having been soldered to the temperature-dependent
switches 10.

In the case of “on-strip” production of the temperature-
dependent switches, first the connecting lugs 25, 26 are there-
fore stamped out 1n pairs and then bent at their {free ends 1n
such a way that they match the connecting surfaces 22, 23 of
the temperature-dependent switches 10. These switches 10
are then supplied to the strip 35 1n such a way that the con-
necting lugs 25, 26 can be soldered to the connecting surfaces
22,23,

Then, the switches 10 are provided with the protective
layer 32 1n a bath (illustrated schematically at 37) with a
sintering epoxy solution 38. The switches 10 which are still
located on the strip 35 are guided for this purpose along their
transport direction 39 through the bath 37 with the sintering
epoxy solution 38 such that the free ends 29, 31 are not
immersed 1n the sintering epoxy solution 38.

Once they have been passed through the bath 37, the
switches 10 are guided through a continuous furnace (shown
at 39) 1n order to produce a sintered layer. This operation 1s
repeated at least twice, with a continuous furnace 39 follow-
ing cach bath 37. In this way, a protective layer 32 1s produced
which 1s so rigid and can be subjected to such mechanical
loads that the connecting lugs 25, 26 are held and fixed so
securely and fixedly on the housing that the electrical con-
nection between the connecting surfaces 22, 23 and the inner
ends 27, 28 of the connecting lugs 25, 26 do not sufifer any
damage when subsequently handled.

Therefore, what 1s claimed 1s:

1. A temperature-dependent switch, comprising;

a housing having an outside, a first and at least a second

connecting surface being provided on said outside,
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at least two feed lines formed as connecting lugs and each
having an 1nner end and an outer free end remote from
said mner end, each feed line being directly connected,
at 1ts iner end, to a respective connecting surface in
material-connecting engagement, and, at its free end
projecting from said housing and being directly formed
as a plug-type connection, and

a temperature-dependent switching mechanism arranged

in said housing, which switching mechanism, depend-
ing on 1ts temperature, producing a closed or opened
clectrically conducting connection between the two con-
necting surfaces,

the switch being encased by an electrically insulating pro-

tective layer, wherein the feed lines, at their free ends
only, are free from the protective layer, and

wherein the insulating protective layer comprises a sin-

tered protective layer that 1s directly applied to and com-
pletely encapsulates the inner ends of the connecting
lugs and the housing at least 1n the areas of said first and
second connecting surfaces and where the connecting
lugs project from the housing so that the inner ends of the
connecting lugs are rigidly fixed to the housing by the
insulating protective layer, thereby bringing about a
structurally stable connection between the housing, the
connecting surfaces and the inner ends of the connecting
lugs.

2. The switch of claim 1, wherein the inner ends are sol-
dered to the connecting surfaces.

3. The switch of claim 1, wherein the insulating protective
layer contains a thermosetting plastic, preferably an epoxy
resin.

4. The switch of claim 1, wherein the temperature-depen-
dent switching mechanism comprises a bimetallic part.

5. The switch of claim 4, wherein the bimetallic part 1s
arranged electrically in series between the connecting sur-
faces when the switch 1s 1n the closed state.

6. The switch of claim 4, wherein the temperature-depen-
dent switching mechanism comprises a spring part.

7. The switch of claam 6, wherein the spring part 1s
arranged electrically in series between the connecting sur-
faces when the switch 1s 1n the closed state.

8. The switch of claim 4, wherein the switching mechanism
comprises a contact bridge, which 1s carried by the bimetallic
part and 1s arranged electrically i series between the con-
necting surfaces when the switch 1s 1n the closed state.

9. The switch of claim 6, wherein the switching mechanism
comprises a contact bridge, which is carried by the spring part
and 1s arranged electrically 1n series between the connecting
surtaces when the switch 1s in the closed state.

10. The switch of claim 1, wherein the insulating protective
layer substantially completely encases the switch.

11. The switch of claim 10, wherein the msulating protec-
tive layer completely encases the switch such that only the
free ends of the feed lines are free from the protective layer.
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